Amniotic fluid inflammatory cytokines (interleukin-6, interleukin-1beta, and tumor necrosis factor-alpha), neonatal brain white matter lesions, and cerebral palsy.
Ultrasonographically detectable neonatal brain white matter lesions are the most important identifiable risk factor for cerebral palsy. Inflammatory cytokines released during the course of intrauterine infections have been implicated in the genesis of brain white matter lesions and subsequent cerebral palsy. This study was undertaken to determine whether fetuses who subsequently were diagnosed to have periventricular brain white matter lesions could be identified by determining the concentrations of inflammatory cytokines in the amniotic fluid. Women with complicated preterm gestations underwent amniocentesis for clinical indications. Amniotic fluid concentrations of tumor necrosis factor-alpha, interleukin-1beta, interleukin-6, and the natural interleukin-1 receptor antagonist were determined by immunoassay. Periventricular white matter lesions of the neonate were diagnosed by neurosonography. Univariate and multivariate analyses were conducted. Ninety-four women and their neonates were included in the study; white matter lesions were diagnosed in 24% (23/94) of the newborns. The mothers of newborns with brain white matter lesions had higher median concentrations of tumor necrosis factor-alpha, interleukin-1beta, and interleukin-6 (but not interleukin-1 receptor antagonist) in amniotic fluid than did those who were delivered of newborns without white matter lesions (p < 0.01 for each). Acute histologic chorioaminionitis was more common in the placentas of neonate with white matter lesions than in those without these lesions (82% [18/22] vs 42% [30/71], p < 0.005). Neonates with white matter lesions were delivered at a lower mean gestational age and birth weight and had a higher rate of significant complications (including respiratory distress syndrome, intraventricular hemorrhage, and infection-related complications) than did those without white matter lesions. The differences in median interleukin-1beta and interleukin-6 levels between these two groups remained significant after adjustment for gestational age and birth weight (interleukin-6: odds ratio 5.7, 95% confidence interval 1.3 to 24.4; interleukin-1beta: odds ratio 4.4, 95% confidence interval 1.1 to 17.0). Of the 94 newborns included in this study, 11 died before age 6 months and eight had cerebral palsy; all eight had white matter lesions and elevated cytokine levels in amniotic fluid. Histologic chorioamnionitis was more common in the placentas of neonates with cerebral palsy than in those without cerebral palsy (86% [6/7] vs 44% [33/75], p < 0.05). Infants at risk for development of brain white matter lesions can be identified by the concentrations of interleukin-6 and interleukin-1beta in amniotic fluid. Our findings support the hypothesis that inflammatory cytokines released during the course of intrauterine infection play a role in the genesis of brain white matter lesions.